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In CHS experiments, an observed toroidal 
current is 15 kA at maximum for NBI discharges 
under the condition of no loop voltage. This 
current modifies the rotational transform and 
affects the instabilities. Therefore, it is of 
significant importance to understand the depen-
dence of the toroidal current on plasma parame-
ters. 
Single co-injection beam line was operated for 
the analyzed dataset. Beam energy was 36 ke V 
and the injection power was 800kW. Toroidal 
current (I p) was measured by a Rogowski Coil. 
Toroidal current (/p) increases monotonously for 
about 50ms and then it is saturated. Ohkawa 
model for the beam driven current is described as 
I oh =I b ( 1- : l I b = J b X v b rie I 2nR 
eff , 
where v b is the velocity of beam ions, rie is a 
momentum slowing time of beam ions and Jb is an 
injection current. 
Fig.1 shows the dependence of the saturated 
value of Ip on line average electron density iie . 
For the fixed n e , I p for Bt= 1. 7 T was larger than 
that for B t= 1.2 T. For larger B1, rie becomes 
longer since the electron temperature ( T e) is 
higher. According to the International Stellarator 
Scaling ISS95, Te is proportional to Br0.83 under 
the condition that the injection power of NBI and 
iie are constant. The toroidal current I P is 
proportional to Te312. Hence, the ratio of Ip for 
the Bt= 1. 7 to that for the Br= 1.2 is estimated 1.5. 
This value agrees well with the experimentally 
obtained value in Fig. 1. Though the dependence 
of I P on iie is not clear in Fig.l, it becomes 
clearer when data are separately plotted for the 
different magnetic axis position Raxis in Fig.2. 
While the correlation between the plasma density 
and Ip is clear, the increase rate of Ip (dipldt) did 
not strongly depend on the density. Figure 3 
shows the dependence of the increase rate di pi d t 
on the flow rate of gas puffing ( Gp) at 20ms after 
the neutral beam injection. One possible reason for 
the dependence shown in Fig 3 is that the charge-
exchange loss processes of the ion beam with 
neutral gas result in the decrease of Ip. 
The dependence of observed Ip on plasma 
parameter can be explained by 'Ohkawa' current, 
but the absolute value of Ip was about one third of 
it. 
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Fig.1 The dependence of /p on fie. 
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Fig.2 /p is separately plotted for different 
Raxis. 
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Fig.3 The increase rate dlp/dt as a function 
of the gas puffing rate Gp. 
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